SUMMARY.-The death rate from breast cancer among females in England and Wales which had been falling during at ages before 45 increased from 1960 to 1967; and at ages 45-64 there has been a progressive increase ever since 1955. Regional rates at the early ages were considerably higher in Greater London than in the north until 1961, but the difference then gradually disappeared; and at higher ages an excess in the south over that in the north and Wales has persisted at ages 45-64.
SINCE it is incredible that during 1948-68 treatment of breast cancer has become less effective for survival or that certification of it as the cause of death has become appreciably more accurate, recent upward trends of age-specific death rates from the disease in England and Wales must indicate an increasing incidence of new cases and need serious attention.
One of the unresolved problems uncovered by epidemiological studies of breast cancer is the curious dip or flattening of the incidence curve which occurs, in Scandinavian countries most notably, about the age of the menopause. This may indicate a bimodal distribution arising from existence of two types of breast cancer occurring before and after the menopause and affected predominantly by activity of the ovarian and adrenal glands respectively (de Waard et al., 1960) . Indications that cancers appearing before middle age tend to be influenced by previous sex and marital history (Stocks, 1955) whereas those occurring later are often accompanied by hypertension and obesity support this hypothesis. If there is any truth in the dual nature of the associated factors one would expect that the relative trends of mortality over a period of years in different parts of the country might not be the same at ages under 45 as at later ages.
Comparison of the trends of death rates in England and Wales from 1947 to 1966 as indicated by the unbroken lines in Fig. 1 shows that whereas the rate at ages [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] [36] [37] [38] [39] [40] [41] [42] [43] [44] was falling from 1951 to 1959 and has been rising considerably since, the rate at 45-64 has been increasing steadily since 1954. At ages 65 and over the rate hardly changed from 1951 to 1956 and then tended to fall slightly. Before this, during the period from 1921 to 1946, the death rates at 25-44 had risen slightly from about 115 per million during 1921-30 to 125 in 1947 and 128 in 1951, as seen in Fig. 1 1920-22, 1930-32 and 1940-42 In the North WVestern region the death rate at 25-44 was above the national average until 1951 but then fell below that level and has remained about 500 below ever since. At ages over 45 the rates have been consistently below average though higher than in the northern region. Contrasting with these northern rates, mortality in Greater London from breast cancer has exceeded the national levels at each age period and particularly during 1954 to 1959 at the early ages. Table I shows the mean annual death rates in each of the regions (combining north midland with eastern and south-eastern excluding Greater London with southern) during the periods 1949-53, 1954-58, 1959-63 and 1964-67 , and expresses them also in terms of the national rate taken as 100. 1949 1954 1959 1964 1921 1949 1954 1959 1964 1949 1954 1959 1964 Region (5 Despite this regional contrast in the ratio the aggregate death rate from breast and uterine cancers ranged only from 889 to 980 per million with no sign of a significant regional pattern. This was true also in and in the whole period 1949-58 the coefficient of variation of the aggregate rates in the nine regions was only 2-7%. Such a constancy of regional distribution is remarkable for a pair of causes separately classified in the international list. In 1957-67 the southern areas showed some excess over the north in the aggregate rate. In a study of comparative mortality ratios at all ages from cervix cancer in the 48 county boroughs with over 100,000 population in 1950 -52 (Stocks, 1955b it appeared that in the four cities of the northern region the C.M.R. 's were 197, 183, 175 and 162, in six cities of the East and West Ridings they were 175, 172, 162, 141, 114, 109; and in 12 cities of the North West region they were 135, 134, 131, 126, 119, 118, 117, 111, 110, 106, 99, 97 (Stocks, 1970a) and the tabulation shows that the average death rates in the Newcastle, Manchester, Liverpool and Wales regions bear the following ratios to the average rate in the four Metropolitan regions comprising the south east of England. For chronic rheumatic heart 1t8, coronary disease 1 7, other heart diseases, vascular lesions of nervous system and nephritis 1.4, bronchitis 1.9, all other diseases 1-1. For uterine cancer at 45-64 in 196p67 the ratio between the average rate in the northerna north west and Wales standard regions to that in Greater London was 1i6, and to that in the rest of the south-east and south it was 1-4. The explanation for the north-west/south-east distribution of cardiovascular diseases (illustrated by a map in the paper referred to) is not yet known but it is suspected that calcium or other constituents of water supplies may be responsible (Morris et al., 1961) , and if so this might account for the uterine cancer pattern also.
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The remarkable constancy of the total death rates for breast and uterus at ages over 45 during despite the wide variations in the proportions of breast cancer in the regional totals suggests that there is a linkage between the susceptibilities to the two forms of cancer, that is that they may be controlled by the same gene. In that case a " choice " could be made as to which site is affected, depending upon the exogenous factors to which the individual was being exposed and upon the degree of weakening of the potentiality of the gene to maintain the resistance to the development of cancer through its control mechanism (Gedda and Brenci, 1969) .
A method by which it might be discovered whether the capacity for resistance to breast and uterine cancers is controlled by the same gene or by different and independent genes would be by studies of the life histories of monozygotic and dizygotic twin pairs. Supposing the same gene to be responsible for cancer susceptibility in the two sites, the frequencies of occurrence of breast and uterine cancers in pairs of MZ twins would show a larger proportion of cases in which the breast was affected in one twin and the uterus in the other than could occur by chance. This would reduce the degree of concordance between breast and breast and between uterus and uterus in the pairs but would produce a degree of concordance between breast in one twin and uterus in the other much larger than has usually been found between different cancer sites. This would not occur if different genes controlled breast and uterus cancers.
Very large numbers of twin pairs would be needed for such a study, but registers of twins are being built up in a number of countries for purposes of such investigations, notably by the Gregor Mendel Institute of Medical Genetics and Twin Research in Rome. A simultaneous examination of the apparent linkage between gastric and intestinal cancers could be made from the same data (Stocks, 1970b) .
Assuming that certain genes control cancer susceptibility in more than one part of the body and that the frequency of such genes in the population is constant through the country, the higher incidence of uterine cancer in the northern areas and Wales would on this hypothesis result from excess of some extraneous factor operating there, and the lower rates for breast cancer would be a secondary result of the genetic linkage with uterus. Alternatively there might be an excess of some extraneous factor acting on breast cancer incidence in the south-east of England with resulting lower incidence of uterine cancer secondary to the genetic linkage. A possible factor of the second kind is discussed in the next section.
Dietary differences in the regions
Breast cancer death rates in 22 countries during 1962-66 were related with the mean annual intake of fat, sugar, carbohydrates and meat per head of the population by Hems (1970) taking into account also the birth rates, parity and frequency of blood group A. Correlation coefficients between mortality and fat consumption were 0-675 at ages of death from 65 to 69 and 0 545 at ages 40-44, and with sugar the coefficients were 0-796 and 0-618 respectively. Breast cancer mortality appeared to be associated also with parity and blood group A, but at the later ages 74% of the total variation was accounted for by fat and sugar consumption. In view of this an examination has been made below of the relations between the rates of consumption of articles of diet in the regions of England and Wales and breast cancer death rates at three age periods. Table III shows the mean weekly intake of the articles of food per head of the population in the years 1957 and 1962 in seven regions of England and in Greater London, Wales and Scotland, expressed in terms of the averages in England and Wales taken as 100. These are calculated from the data given in the annual reports of the National Food Survey Committee of the Ministry of Agriculture, 640
